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1
TONER CONTAINER AND PRINTING
DEVICE

BACKGROUND

The printing process used in many laser printers and other
such electro-photographic printers involves creating a latent
electrostatic image on a photoconductor and depositing toner
on the surface of the photoconductor. The toner adheres to the
imaged areas of the photoconductor to form a developed
image that is transferred to paper or another print substrate.
The toner supply is usually contained in a replaceable car-
tridge that sometimes also houses the photoconductor and
other image development components of the printer.

DRAWINGS

FIG. 1 is a perspective view illustrating a multifunction
laser printing device implementing one example of a new
toner container.

FIGS. 2 and 3 are front and side section views, respectively,
showing the toner container and MFP (multifunction printing
device) of FIG. 1.

FIG. 4 is a detail perspective view of a toner container such
as the one shown in the MFP of FIGS. 1-3.

FIG. 5 is a front section view showing another example of
the new toner container in an MFP.

FIGS. 6 and 7 are side and front section views, respectively,
showing another example of the new toner container in an
MFP.

The section views have been simplified in some instances
to better illustrate certain features, for example by omitting
some cross-hatching and background structures. The same
part numbers are used to designate the same or similar parts
throughout the figures.

DESCRIPTION

A new toner container has been developed to increase the
toner supply capacity in some laser printers and multifunction
laser printing devices (MFPs) without also increasing the size
of the device. Examples of the new toner container utilize
otherwise unoccupied spaces within the printer housing and,
for some examples, within the scanner housing for an MFP, to
expand toner supply capacity while minimizing the size of the
device. In some examples, the new toner container has suffi-
cient capacity to eliminate the need for the user to replace the
original toner container. In such examples, the toner container
may be configured as a non-removable component integrated
into the printer or MFP structure as a bad bearing member
and/or as part of the exterior.

Some examples of the new toner container facilitate the
implementation of a printer use model in which printing
capacity may be purchased incrementally, as desired, to help
the user control printing costs. In these examples, the same
toner container may be used for both fixed page count printers
in which only the amount of toner needed to satisfy the fixed
page count is supplied with the printer, or for variable page
count printers in which the user may purchase access to
additional printing capacity using toner originally supplied
with the printer.

Examples of the new toner container will be described with
reference to an MFP that includes a scanner and a laser
printer. Examples of the new toner container, however, are not
limited to MFPs or laser printers. Examples might also be
implemented in other types of electro-photographic printers
and MFPs. The examples shown in the figures and described
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below illustrate but do not limit the invention, which is
defined in the Claims following this Description.

FIG. 1 is a perspective view illustrating a multifunction
laser printing device (MFP) 10 implementing one example of
a new toner container 12. FIGS. 2 and 3 are front and side
section views, respectively, showing toner container 12 and
MFP 10 from FIG. 1. FIG. 4 is a detail perspective view of a
toner container 12 such as the one shown in MFP 10 in FIGS.
1-3. Referring to FIGS. 1-4, MFP 10 includes a housing 14
that supports the operative components of MFP. Housing 14
represents generally load bearing and other supporting struc-
tures in MFP 10 as well as the exterior features of the MFP. A
printer 16 is housed in a lower part 18 of MFP housing 14 and
a scanner 20 is housed in an upper part 22 of MFP housing 18.

In atypical laser printer a uniform surface charge is applied
to a photoconductor and then the photoconductor is exposed
to a light that discharges the photoconductor in select areas to
define a latent electrostatic image on the photoconductor. The
latent image is developed by depositing toner on the surface
of'the photoconductor. The toner adheres to the imaged areas
of the photoconductor to form a developed image that is
transferred to paper or another print substrate. Thus, and
referring specifically to FIG. 3, printer 16 includes a photo-
conductor roller 24 that has a photoconductive surface on
which the latent image is formed and the toner image is
developed, a charging roller 26 for applying a uniform surface
charge to photoconductor 24, a laser or other suitable light
source 28 for discharging photoconductor 24 in the desired
pattern, and a developer roller 30 for applying toner to pho-
toconductor 24. Although the photoconductive element 24,
the charging device 26, and the developer unit 30 are shown as
rollers, other suitable mechanisms or configurations for each
component may be used. The configuration of printer 16 in
FIG. 2 illustrates just one example configuration for the
operative elements of an electro-photographic printer.
Although the configuration of printer 16 in FIG. 3 represents
a monochrome printer, examples of the new toner container
might also be implemented in a color printer.

Referring again specifically to FIG. 3, a sheet of paper or
other print substrate is picked from a stack 32 and fed along a
substrate print path 34 from an input tray 36 to an output tray
38. Each sheet is picked from stack 32 and fed along print path
34 using, for example, a pick roller 40, feed rollers 42 and
output rollers 44. Toner is applied to each sheet as it passes
between photoconductor 24 and a transfer roller 46. For a dry
toner electro-photographic printing process, the toner is
affixed to the sheet as it passes through a nip between fusing
rollers 48 which apply heat and pressure simultaneously to
the print substrate.

Referring now specifically to FIG. 2, scanner 20 includes
an automatic document feeder 50 through which sheets are
moved along a U-shaped scan path 52, for example using feed
rollers 53, from an input tray 54, over a transparent platen 56,
to an output tray 58. A light bar or other suitable light source
60 in an imaging unit 62 illuminates the sheet as it passes over
platen 62. The images reflected off the sheet are capture by a
light sensor 64.

Inthe configuration shown in FIGS. 1-4, toner container 12
defines a generally U-shaped interior volume 66 from which
fresh toner is supplied to developer roller 30. As shown in
FIG. 3, a rotating paddle 68 may be used to sweep toner up to
developer roller 30. Printer 16 may also include a cleaning
blade 70 that scrapes residual toner off the rotating photocon-
ductor 24 into a waste toner container 72. As best seen in
FIGS. 2 and 4, the U-shaped interior volume 66 of toner
container 12 is defined by an inboard, body part 74 of con-
tainer 12 and a pair of outboard, tower parts 76 of container 12
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at each side of body 74. In the example shown, each tower 76
is wing-shaped, extending up and out from body 74. As used
herein, “tower” means part of the toner container is higher
than the body. Thus, toner container 12 may be characterized
as having interconnected lower and upper chambers 74 and
76. Lower chamber/body 74 lies below laser 28 and imaging
light path 78 and extends from near photoconductor 24 at the
rear of printer 16 forward to the front of printer 16. The floor
80 of each upper chamber/tower 76 slopes down (front to
rear) and in (side to side) to help toner move from each upper
chamber 76 to lower chamber 74.

The wings 76 of toner container 12 in the MFP 10 shown in
FIGS. 1-3 occupy spaces that would remain largely unoccu-
pied in a conventional MFP. Although examples of the new
toner container might also be implemented in a single func-
tion printer, a toner container 12 such as that shown in the
figures takes advantage of otherwise empty spaces created
when printer and scanner housings are combined in a multi-
function device, and thus the new toner container is particu-
larly well suited for use in MFPs.

In the example shown FIGS. 2 and 3, toner container 12 is
integrated into printer housing 18 as part of the load bearing
structure and exterior of housing 18. In another example,
shown in FIG. 5, each wing 76 extends up into the scanner
space and forms part of a unitary MFP housing 14, as best
seen by comparing the interface between printer 16 and scan-
ner 20 in FIGS. 2 and 5. The example of FIG. 5 may be
advantageous for some MFP devices to further expand the
capacity of toner container 12 and/or where a unitary housing
configuration is desired. In another example, shown in FIGS.
6 and 7, toner container 12 is configured as a discrete part
inside printer housing 18. The example of FIGS. 6 and 7 may
be desirable in some MFP devices, for example to facilitate
manufacturing the toner container separately from the printer
housing.

For lower print volume MFPs 10, an enlarged toner con-
tainer 12 such as that shown in the figures can have sufficient
capacity to store enough toner to print a minimum number of
pages that corresponds to a predetermined expected useful
life of the printer part of an MFP 10 (printer 16 in the figures).
“Predetermined” in this context means a determination of
expected useful life made before the printer is put into service,
for example by the manufacturer as part of the specifications
for the printer. In one example for a laser printer MFP
designed for personal and small business use, the predeter-
mined expected useful life of the printer may be about 30,000
printed pages. The configuration of toner container 12 in
FIGS. 1-7 used in an MFP like that shown could easily store
enough toner to print 30,000 pages, thus supplying toner for
printing throughout the predetermined expected useful life of
a printer 16 in MFP 10.

As noted at the beginning of this Description, the examples
shown in the figures and described above illustrate but do not
limit the invention. Other examples, embodiments and imple-
mentations are possible. Therefore, the foregoing description
should not be construed to limit the scope of the invention,
which is defined in the following claims.
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What is claimed is:

1. A printing device, comprising:

a housing;

a photoconductor in the housing to apply toner to a print
substrate;

a developer in the housing to apply toner to the photocon-
ductor;

an output tray to support printed substrates; and

a toner container in the housing to supply toner to the
developer, the toner container having a first part below
the output tray and a second part above the output tray,
wherein the first part of the toner container comprises a
body located wider the output tray and the second part of
the toner container comprises a pair of wings extending
up and out from the body, and wherein the wings are
integrated into the housing as a non-removable load
bearing structure.

2. The device of claim 1, wherein the output tray comprises

a single output tray.

3. The device of claim 1, wherein the wings of the toner
container are integrated into the housing as a non-removable
exterior feature.

4. The device of claim 1, wherein:

the photoconductor, developer, and output surface are
located in a first part of the housing;

the device further comprises a scanner in a second part of
the housing over the first part of the housing; and

the toner container is located wholly in the first part of the
housing.

5. A multifunction printing device, comprising;

a housing;

a printer supported in a lower part of the housing;

a scanner operatively connected to the printer, the scanner
supported over the printer in an upper part of the hous-
ing;

the printer including a photoconductor to apply toner to a
print substrate, a developer to apply toner to the photo-
conductor, a light source to selective expose parts of the
photoconductor to light, and a toner container to supply
toner to the developer, the toner container having an
interior volume defined by a body and a tower located
above one side of the body, wherein the interior volume
of the toner container comprises a U-shaped interior
volume defined by the body of the toner container and a
pair of towers located above opposite sides the body, and
wherein the towers are integrated into the housing as a
non-removable exterior feature.

6. The device of claim 5, wherein each of the towers is
integrated into the housing as a non-removable load bearing
structure supporting the scanner.

7. The device of claim 5, wherein the interior volume of the
toner container has a capacity sufficient to store enough toner
to print a minimum number of pages that corresponds to a
predetermined expected useful life of the printer.
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